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 Abstract    
The aim:  Case study reports for the ﬁrst time about development of massive iris neovascular complication in co-
urse of retinopathy of prematurity related to systemic and ocular ischemic syndrome due to tracheostomy-requiring 
extremely severe premature respiratory failure.
Material and method: Premature female, 950 grams birth weight, born from 17-year-old gravida 1, at 28 weeks’ 
gestation by cesarean section due to premature placental abruption with threatening hemorrhages, with 1 to 5 
Apgar score. The baby developed severe respiratory failure which required tracheostomy, advanced bronchopulmo-
nary dysplasia treated with steroids (BPD) and respiratory distress syndrome (RDS) with failure to extubate together 
with secondary ocular ischemia. All the mentioned with multifactorial organs complications (NEC, leucopenia, ane-
mia, pneumonia, periventricular leucomalacia, electrolyte abnormalities and metabolic acidosis) resulted in massive 
peripupillary iris neovascularization (NVI) in both eyes coexisting with retinopathy of prematurity (ROP) in 38 weeks’ 
PMA infant.  
Ultrasonography-B, slit-lamp and indirect fundus examinations with photography were used to document focusing 
ocular diagnosis. The previous retinopathy of prematurity screening examinations performed at standard intervals 
of time starting from four weeks of life, that is 32 weeks’ PMA continuing every two weeks did not present typical 
lesions seen in retinopathy, however in the second zone of retina slightly marked “plus sign” was visible. Ophthal-
mological examination at 38 weeks’ PMA disclosed massive, round capillary dilatation of the minor arterial circle, 
spreading to the iris periphery form pupillary margin, and narrow pupils which did not fully react to mydriasis. The 
intraocular pressure was normal. Ultrasound examination revealed major thickening and echo increase of peripheral 
retina with its partial detachment. 
Result: Diode-laser pan-retinal photocoagulation and cryoapplication was performed leading to successful regres-
sion of neovascular anterior segment (rubeosis was no longer visible by slit-lamp examination) as well as inhibition 
of retinopathy of prematurity progression.  
Conclusion: In described preterm infant, vasoactive molecules released by the ischemic retina may have induced 
vasodilation of iridal vessels, therefore increasing the perfusion of segments of the minor arterial circle, rendering 
them clinically visible by examination. It has been observed that hypoxia besides other inﬂammatory risk factors 
may have signiﬁcant inﬂuence not only on the development of severe anterior-neovascular complications but also 
on rapid progression of advanced ROP stages with omission of typical clinical stages of ROP.
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Introduction 
Advances in antenatal and neonatal care have resulted in in-
creased dia?nosis o? ocular disorders? includin? retino?ath? o? 
?re?aturit? ?????? ?ore recentl?? a ?ide s?ectru? o? o?hthal-
?ic ?ndin?s in in?ants o? ver? lo? ?irth ?ei?ht have ?een re-
?orted? ?ro? ?ini?al ?hich do not i??act visual acuit? throu?h 
stra?is?us to severe lesions in the ?or? o? ?ilateral retinal detach-
?ent that results in ?lindness? ?n addition? it has ?een descri?ed 
that e?tre?e i??aturit? and coe?istin? nu?erous ?ulti-or?ans 
co??lications ?ith res?irator? ?ailure de?nitel? ?orsen the ?ro?-
nosis o? ?nal visual or?an condition ??? ??? ?eonates ?ith res?i-
rator? ?ailure? severe ?roncho?ul?onar? d?s?lasia ????? and 
res?irator? distress s?ndro?e ????? ?ere seen ?ore ?re?uentl? 
?ith ?ailure to e?tu?ate leadin? to s?ste?ic ische?ia ??? ??? ?t has 
?een ?reviousl? re?orted? that steroid a??lication in ??? treat-
?ent decreases the incidence o? ?osterior e?e se??ent co??lica-
tions includin? severe ??? ??-??? 
As ?ar as ?e ?no?? there have ?een no ?revious re?orts o? 
anterior se??ent ische?ia in the ?or? o? iris ru?eosis associated 
?ith h??o?ic ?actor ?ro?a?l? as the ?ain cause ?or anterior se?-
?ent neovascularisation develo??ent and ?ro?ression o? clinical 
chan?es in ???? 
?his case stud? re?orts ?or the ?rst ti?e the ?resence o? 
?assive ru?eosis iridis ?ith ra?id ?ro?ression o? ??? and o?is-
sion o? its earl? sta?es ?hich ?as related to s?ste?ic and ocular 
ische?ic s?ndro?e co??ined ?ith e?tre?el? severe res?irator? 
Simultaneously retinal laser-panphotocoagulation with cryotheraphy seems to be the beneﬁcial method for treatment 
of these complications. The therapy is eﬀective and destroys the cells that produce Vascular Endothelial Growth 
Factor (VEGF) which is known to be the most important key factor in the progression of ROP.
 Key words: rubeosis iridis / retinopathy of prematurity / ocular ischemic syndrome /  
diode-laser treatment / respiratory failure / premature multiorgan complications /
 
 Streszczenie
Cel pracy: Pierwsze doniesienie, na podstawie opisu przypadku, o rozwoju masywnej rubeozy tęczówki w prze-
biegu retinopatii wcześniaków, powikłanej układowym i ocznym zespołem niedokrwienia wymagającym tracheosto-
mii z powodu skrajnie ciężkiej niewydolności oddechowej u wcześniaka.
Materiał i Metody: Wcześniak, płci żeńskiej, urodzony z masą ciała 950 gram, w 28-ym tygodniu życia płodo-
wego przez cięcie cesarskie z  powodu przedwczesnego oddzielenia łożyska z  zagrażającym krwawieniem, od 
17-letniej ciężarnej, ze skalą Agar od 1-5.
U dziecka rozwinęła się ciężka niewydolność  spowodowana zespołem zaburzeń oddychania (ZZO) z zaawansowaną 
dysplazją oskrzelowo-płucną wymagająca tracheostomii i włączenia steroidoterapii. Zaburzeniom tym towarzyszyły 
objawy wtórnego niedokrwienia gałki ocznej. Wszystkie wymienione powikłania wraz z wielonarządowymi takimi 
jak (martwicze zapalenie jelit, leukopenia, anemia, zapalenie płuc, leukomalacje okołokomorowe, nieprawidłowości 
elektrolitowe i kwasica metaboliczna) skutkowały masywną okołoźreniczną neowaskularyzacją w obu oczach (NVI) 
z towarzyszącą retinopatią wcześniaczą (ROP) w 38 tygodniu PMA. 
W badaniach: ultrasonograﬁcznym B, w  lampie szczelinowej, w badaniu pośrednim dna oka oraz w wykonanej 
fotograﬁi dna oka udokumentowano rozpoznanie okulistyczne. Poprzednie badania przesiewowe w  kierunku 
retinopatii wcześniaczej przeprowadzone w   standardowych odstępach czasu – co 2 tygodnie, rozpoczynając 
od czwartego tygodnia życia, czyli 32 tygodniu PMA, nie wykazały wówczas typowych  zmian obserwowanych 
w retinopatii, natomiast ujawniły słabo zaznaczony objaw plus w drugiej streﬁe siatkówki. Ciśnienie wewnątrzgałkowe 
było w  granicach normy. W dalszym przebiegu choroby, badanie USG wykazało znaczące pogrubienie oraz 
hiperechogeniczność obwodowej siatkówki z częściowym jej odwarstwieniem.
Wyniki: W leczeniu zastosowano panfotokoagulację siatkówki laserem-diodowym wraz z jednoczasową krioapli-
kacją poprzeztwardówkową, uzyskując wycofanie neowaskularyzacji (rubeoza tęczówki niewidoczna w badaniu 
lampą szczelinową).
Wnioski: W przypadku opisywanego wcześniaka, wazoaktywne cząsteczki uwolnione przez niedokrwioną siat-
kówkę mogły wywołać poszerzenie naczyń tęczówki, tym samym, zwiększyć przepływ w kole tętniczym mniejszym 
co uwidoczniono w badaniu. Zaobserwowano, że niedotlenienie, obok innych zapalnych czynników ryzyka może 
mieć istotny wpływ nie tylko na rozwój ciężkiej neowaskularyzacji przedniego odcinka oka, ale również na szybką 
progresję zaawansowanych stadiów ROP z pominięciem typowych dla przebiegu klinicznego stopni tego schorze-
nia. Panfotokoagulacja siatkówki wydaje się być korzystną metodą leczenia obserwowanych powikłań. Terapia jest 
skuteczna i niszczy komórki produkujące czynnik wzrostu śródbłonka naczyniowego (VEGF), który uważany jest 
za kluczowy w rozwoju ROP.
 Słowa kluczowe: rubeo?a t?c????i / retinopatia wcze?nia??w / oczny zespól 
          niedokrwienny / leczenie laserem diodowym / niewydolno?? oddechowa / 
       / powik?ania wielonarz?dowe u wcze?niaków /
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?ailure althou?h ??? ?as treated ?ith steroids? ?oreover? it ?ro-
vides current conce?ts on ?ene?cial thera?eutic a??roaches such 
as si?ultaneous diode-laser thera?? co??ined ?ith trans-scleral 
cr?oa??lication? 
Case study 
A ?re?ature ?e?ale? ??? ?ra?s ?irth ?ei?ht? ?orn ?ro? a 
??-?ear-old ?ravida ?? at ?? ?ee?s? ?estation ?? cesarean section 
due to threatenin? he?orrha?es and severe uterine contractions? 
?ith ? to ? A??ar score? ?he in?ant develo?ed neonatal 
res?irator? distress and hi?h o???en de?and i??ediatel? 
a?ter ?irth and ?as ad?itted to neonatal intensive care unit on 
n??A?? ?ue to ?ersistin? res?irator? distress? intu?ation and 
ventilation ?ere ?er?or?ed? ?he ad?inistered corticosteroid 
?as de?a?ethasone and treat?ent re?i?en ?as ???? ??????da? 
intravenousl? ?or ? da?s at ?? ?ee?s? ?ost?enstrual a?e ???A?? 
?urther?ore? over the ?rst ?e? ?ee?s o? li?e? ???????????? 
and ???????????????? coloni?ed ?etal lun?s? ?adiolo?icall? 
con?r?ed ?neu?onia and ?roncho?ul?onar? d?s?lasia? ?ith 
su?se?uent res?irator? distress s?ndro?e ????? ?ere the cause 
?or e?tu?atin? ?ailure? the need ?or tracheosto?? and ?rolon?ed 
?echanical ventilation ?er?or?ed until ?a???s death in ? ?onth 
o? li?e? ?ecroti?in? enterocolitis ????? ?ith su?se?uent ?ost-
o?erative intestine ?aresis ?as sur?icall? ?ana?ed at ?? ?ee?s? 
??A? ??cision o? ?rossl? necrotic se??ents and e?teriori?ation 
o? via?le ends to allo? ?or continued ?o?el deco??ression 
?as ?er?or?ed? ?oloni?ation o? the intestine ?ith ???????????? 
and ????????????????  s?ecies ?as noted at ?? ?ee?s? ??A? 
?euco?enia? ane?ia? electrol?te a?nor?alities and ?eta?olic 
acidosis ?ere o?served in la?orator? tests? ?u?erous ?ac?ed 
cell in?usions ?? ti?es? ?ere ?iven ?or ane?ia ???? ????? ??? 
???? ??? ?????? ?ltrasound e?a?ination o? the ?rain revealed 
?eriventricular leuco?alacia ?????? 
?he ?revious retino?ath? o? ?re?aturit? screenin? 
e?a?ination ?er?or?ed at standard intervals o? ti?e  startin? ?ro? 
?our ?ee?s o? li?e? that is ?? ??A continuin? ever? t?o ?ee?s 
did not ?resent t??ical lesions seen in retino?ath?? ho?ever in the 
second ?one o? retina sli?htl? ?ar?ed ??lus si?n? ?as visi?le? ?ot 
until ?? ?ee?s? ??A did e?a?ination sho? clinicall? si?ni?cant 
?eri?u?illar? neovasculari?ation o? the iris ????? in ?oth e?es? 
??i?ure ??? 
?and slit-la?? e?a?ination disclosed ?assive? round 
ca?illar? dilatation o? the ?inor arterial circle? s?readin? to 
the iris ?eri?her? ?or? ?u?illar? ?ar?in? ?arro? ?u?ils did 
not ?ull? react to ??driasis ??? ?ol? ?ro?ica?ide and ???? 
?ol? ?eos?ne?hrine? due to ?osterior s?nechia and e?tended 
ru?eosis iridis? there?ore details o? the ?eri?heral ?art o? ?undus 
?ere not ?ossi?le to assess? ?i?ultaneousl?? ultrasono?ra?h? ? 
?ultrasono?ra?h? ? ???? ?cho-?can ultrasonic ?-scan ?ith ??-
??? sector ?ro?e e?ui??ent-?ide? ?o? ?a?an? con?r?ed ?a?or 
thic?enin? and echo increase o? ?eri?heral retina ?ith ?artial 
detach?ent in ?oth e?es? ?hich ?i?ht clinicall? corres?ond to 
sta?e ? ???? ??i?ure ???
?on?uent ?anretinal diode-laser ?hotocoa?ulation and 
?reventive ?eri?heral cr?othera?? a??lications in ?eneral 
anesthesia ?ere ?er?or?ed on the second da? a?ter the ?nal 
dia?nosis? ?he ?ollo?-u? o?hthal?ic e?a?ination on the ? da? 
revealed dra?atic re?ression o? the ?reviousl? visi?le ru?eotic 
vessels and con?r?ation o? ?artial retinal detach?ent in indirect 
?undus evaluation and ?? ???-?? ?he intraocular ?ressure ?as 
nor?al ??-care ??? ?ono?eter ??care ?inland ???? 
Discussion 
?cular neovasculari?ation is a d?na?ic ?rocess ?hich 
re?uires a ?ersistin? sti?ulus ?ith h??o?ic ?actors or else the ne? 
vessels tend to re?ress? ?his destructive secondar? an?io?enesis 
is driven ?? ?ulti?le sti?uli? a?on? the?? in?a??ation and 
its ?roducts? a h??o?ic retina di??usi?le ?actor? the ?tu?or 
an?io?enic ?actor?? vascular endothelial ?ro?th ?actor ?????? 
??-??? and ?ossi?l? an a?in? ?actor? Accordin?l?? e?cessive 
h??er?er?ea?ilit? and endothelial ?roli?eration are thou?ht 
to ?e ?e? ste?s in neovasculari?ation develo??ent o? ?oth 
?osterior and anterior e?e se??ent not onl? in adults ?ut also 
in ?re?aturit?? ?ris neovasculari?ation not onl? in adults? ?ut 
also in children ?a? occur as a co??lication o? retinal ische?ia 
t??icall? ?ro? retinal detach?ent ????? ?roli?erative dia?etic 
retino?ath? ???? ???? vitreoretino?ath? ???-???? vein occlusion 
????? a?ter sur?ical ?ana?e?ent ???? ??? and other reasons such 
 
Figure 1. ??????????????????????????????????????????????????????????????? 
 
Figure 2. Hyperechogenic extraretinal mass with thickened choroid and vitreous 
body clouding.
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as e??oliation ?lauco?a and carotid arter? disease ????? ?he sa?e 
as in the ne??orns? ?atholo?ical iris vasculari?ation ?ro?a?l? 
?i?ht have ?een due to ische?ia in the ?osterior se??ent o? the 
e?e ???? ???? ?t is note?orth? that? it al?ost never occurs in earl? 
neonatal ?eriod? 
?n the ?resented case? the develo??ent o? retino?ath? in the 
lo?-?irth-?ei?ht ?re?ature re?ained at??ical? ?he ?roo? ?or this 
?as lac? o? si?ni?cant ??lus si?n? lesions in the ?osterior ?ole o? 
the e?e as ?ell as the a?sence o? the ?ollo?in? sta?es o? clinical 
course o? ??? durin? the ?rst o?hthal?olo?ic e?a?inations? 
?ro?a?l? ?ecause o? a ver? narro? ?u?il and ?osterior s?nechiae? 
?his o?servation ?a? su??est that a?art ?ro? di??erent and 
nu?erous in?a??ator? and non-in?a??ator? ris? ?actors? 
h??o?ia induced ?? advanced res?irator? ?ailure co??ined 
?ith tracheosto?? ?i?ht ?e ver? i??ortant ?actor o? sudden 
e?e deco??ensation and dia?nosis o? ? ???? ?t is li?el? that 
hi?her o???en levels rescuin? the li?e o? ?re?ature ?i?ht have 
contri?uted to anterior-neovasculari?ation and ?or?ation o? vaso-
?roli?erative ?hase o? ??? resultin? in ?artial retinal detach?ent 
in the ?nal ?hase ???-???? ?he a?ove?entioned insi?hts are 
?usti?a?le ?? the availa?le literature as retinal detach?ent is a ?ell 
-reco?ni?ed cause o? ru?eosis iridis and is a su??cient sti?ulus 
?or the develo??ent o? iris neovasculari?ation in e??eri?ental 
?odels ???? ???? ?t is ?ossi?le that ?inor and ?a?or iris circle 
circulation insu??cienc? in lon? ?osterior and anterior ciliar? 
arteries ????A? A?A? ?i?ht sti?ulate the e?ithelial cells o? the 
ciliar? ?od? or other anterior e?e-se??ent tissues to ?roduce 
???? ?rotein ????? ???ortantl?? correlation ?et?een ???? and 
neovasculari?ation in anterior se??ent o? the e?e  ?as con?r?ed 
?? ?hah et al? ?? ?ene?cial antian?io?enic dru? a??lication ????? 
?iode laser treat?ent and cr?othera?? in this case has sho?n to 
cause a success?ul re?ression o? neovascular anterior se??ent 
co??lications ????? ???? and ??ro?lastic activit? su??ression 
as ?ell as inhi?ition o? retino?ath? o? ?re?aturit? ?ro?ression 
??? ????   
Conclusion 
?n su??ar?? understandin? ?oth the neonatal causes 
in?uencin? the develo??ent o? e?e-ische?ia e??hasi?in? the 
role o? h??o?ic ?actors and the ?atho?h?siolo?ical ?rocesses 
leadin? to iris ru?eosis is crucial to ?revent the si?ht-threatin? 
neovasculari?ation in the ?re?ature in?ant? ?anretinal 
?hotocoa?ulation see?s to ?e the onl? e??ective ?ethod o? 
treat?ent ?or ?re?ature ru?eosis iridis? in course o? retino?ath? 
o? ?re?aturit? coe?istin? ?ith severe res?irator? ?ailure?
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